Background: Disease related knowledge may be associated with quality of life, coping skills and medication adherence. However, little is known of cross-cultural variations regarding inflammatory bowel disease knowledge or sources of information and no study has assessed knowledge in diverse European IBD populations. Aim: To assess sources of information and patient knowledge in Irish and German inflammatory bowel disease patients. Methods: Three hundred and three disease, gender, age and education matched German and Irish patients completed a previously validated knowledge questionnaire. Additional data were collected on age, gender, education, disease type and duration, family history, smoking habits, medication use, previous surgery and quality of life. A multivariate analysis included only Crohn's disease, female gender, young age and higher educational status as being significantly and independently associated with knowledge. Conclusions: Our data suggest few differences between German and Irish IBD patients, despite cultural and linguistic differences, with regard to disease related knowledge of IBD.
Introduction
Chronic diseases present challenges to health and social care systems since they frequently affect young, previously healthy individuals and may subsequently lead to a lifetime of illness. Although much of the disability for patients with chronic diseases is physical, health related quality of life is also related to non-disease-related factors such as the patient's personality, social stresses and coping skills, 1, 2 In turn, these may be affected by a lack of knowledge relating to their particular disease. [3] [4] [5] Education may improve the coping skills of patients with chronic diseases and may also result in less in-patient care, fewer visits to primary care physicians, improved treatment adherence, decreased anxiety and enhanced quality of life. [6] [7] [8] [9] [10] [11] The inflammatory bowel diseases (IBD), Crohn's disease and ulcerative colitis, affect over two million Europeans 12 and the incidence of these diseases has been consistently rising over the past decade. 13 As with other chronic disease states, education is thought to be associated with improved coping skills, 11 but the relationship between factual knowledge and medication adherence, anxiety and quality of life appears to be more complex with few clear-cut associations. 6, 11 In addition, whereas significant cultural, ethnic and racial differences have been found with regard to knowledge in other chronic disease states, 14, 15 little is known of cross-cultural variations regarding IBD knowledge. A single Australasian study identified disparities in knowledge and beliefs among different ethnic groups, 16 but no study has assessed knowledge and quality of life in European IBD patients with diverse cultural and linguistic backgrounds. Our study was designed to assess whether sources of information and patient knowledge regarding disease risk and severity was similar in Irish and German IBD patients.
Methods
The study included 303 ambulatory patients (median age 38 years; 165 male) who were recruited from specialised IBD clinics in one of two University Hospitals in Dublin and Frankfurt between March 2011 and February 2012 (Fig. 1 ). Patients were disease, gender, age and education matched because these variables have previously been found to be associated with disease knowledge in IBD. [16] [17] [18] [19] Irish patients were matched 2:1 with their German counterparts because more Irish patients were available for study.
Patients completed a self-administered IBD knowledge questionnaire, the short knowledge survey for IBD patients, that has previously been described, validated and used in clinical practice in a previous cohort of IBD patients. 19 The questions were designed to be simple and readable and used a standardised format with no medical terminology so that patients of all educational levels would have little difficulty in comprehending the questions. The questionnaire evaluated only factual knowledge relating to disease risk and severity and included questions on family history, diet including eating vegetables and fatty foods, cigarette smoking, alcohol, exercise and stress among others (Fig. 2) . The questionnaire has previously been found to be consistent, reliable and a valid test of knowledge in IBD patients. 19 In addition to the knowledge questionnaire, data on age, gender, education, disease type and duration, family history, smoking habits, medication use, previous surgery and sources of information for their disease were also collected. Quality of life was assessed using the short health scale for IBD patients. This quality of life questionnaire has recently been found to be a valid and reliable measure of quality of life in Crohn's disease and ulcerative colitis. 
Statistical analyses
Knowledge scores were dichotomised around the median value to produce categorical variables for statistical analyses. Nonparametric data are presented as medians and interquartile ranges and parametric data as means and standard deviations. Non-parametric and parametric data were compared using Wilcoxon's rank-sum test and Student's t-test respectively. Categorical data were analysed using the chi-square test or Chi square test for trend as appropriate. Backward regression, to identify variables significantly and independently associated with disease knowledge, was performed using a binary logistic regression model. Statistical calculations were performed using the Statistical Package for the Social Sciences (SPSS 18.0; SPSS, Chicago, Illinois). Table 1 shows the demographic and clinical features of the 303 participants stratified by nationality. The matching process provided two identical groups with regard to disease type, age, gender and educational status. Clinical features were broadly similar in both groups, although a higher proportion of Irish patients had undergone surgery when compared with their German counterparts (p = 0.04). Table 2 shows the relationship between nationality, information sources and factual knowledge in the study population. Overall, German patients received educational material from a wider range of sources than Irish patients (p b 0.001), most notably from the internet (p b 0.001) and from newspapers and magazines (p = 0.002). A high proportion from both countries received information from hospital staff and, when combined with education from primary care physicians, over 90% of patients from both countries received information from health care personnel. In relation to patient knowledge regarding factors associated with disease development and disease severity, both Irish and German patients answered a similar number of questions correctly (Irish, mean 4. The answers to each of the 10 questions were similar for both nationalities (data not shown). Some questions, such as risk relating to a family history of IBD, were answered correctly by over 50% of all patients, while the lack of influence of vegetables, alcohol and exercise on risk was correctly identified e333 Disease knowledge in German and Irish IBD patients by over 40% of both nationalities. However, a high proportion of both groups considered eating fatty foods to be associated with increased disease risk (45%). In addition, a majority thought that irritable bowel syndrome was associated with disease development (51%). Finally, although the majority of Crohn's disease patients were aware that cigarette smoking was associated with both disease development and severity, less than 10% of both German and Irish ulcerative colitis patients were aware that stopping smoking cigarettes could increase the risk of developing colitis and that starting to smoke could reduce the severity of their disease. Table 3 shows some of the variables associated with factual knowledge of IBD. A univariate analysis identified a number of factors, while the final regression model included only Crohn's disease, female gender, young age and higher educational status as being significantly and independently associated with knowledge. Other than those receiving information from the internet, knowledge was unrelated to the information source (all p N 0.1), nor was it related to prior surgery (0.12), present immunological therapy (p = 0.77) or a family history of IBD (p = 0.16) (data not shown).
Results

Discussion
Europe has the highest worldwide incidence and prevalence of both ulcerative colitis and Crohn's disease. 13 There are substantial geographic, genotypic and phenotypic variations apparent in diverse European populations. 13 In addition, there are known cross-cultural diagnostic and management variations in Europe as well as cultural distinctions relating to patients' attitudes and concerns following diagnosis. 22, 23 However, significant advances have been made over the past decade by European agencies such as the European Crohn's and Colitis organisation with the introduction of comprehensive diagnostic and treatment guidelines, research programs and pan-European educational programs for health care professionals. It seems likely that cross-cultural consensus on various IBD issues will increase further over the coming years so that the management of IBD will become increasingly standardised throughout the continent. However, Europe contains a broad mix of linguistic, cultural and racial groups and it is not known if cross-cultural beliefs and knowledge are similar in these populations. Such information is important to collect so that broadly applicable educational programs can be developed for European patients in the future.
Although not previously assessed in Europe, a single study of cross-cultural knowledge in IBD patients performed in Hong Kong and Australia indicated that Chinese patients had more misconceptions and less factual knowledge than Australians. 16 However, there were significant differences between the two groups of patients that Leong et al. studied with regard to disease type, gender and educational status, all known to be closely associated with factual knowledge. 23, 24 Therefore, it was not possible for them to determine the precise effect of culture or nationality on beliefs or knowledge with any certainty. Our data suggest that knowledge is similar in disease, age, gender and educationally matched IBD patients from different countries, at least those of European origin living in relatively affluent Western societies. There were some differences between German and Irish patients with regard to information sources, most notably use of the internet, which may reflect the higher percentage of Germans with household connections. 25 However, over 90% of patients in both countries received information from medical sources and, overall, there were more clinical, treatment and knowledge associated similarities than differences between the two matched patient cohorts.
The univariate analysis identified a number of distinct patient groups with relatively high levels of disease related knowledge, including those with Crohn's disease, females, young patients, those with higher educational attainment, those using biological therapies, patients who had prior surgery and those receiving information through the internet. However, biological treatment use, previous surgery and internet use interacted significantly with other more important variables, such as disease type, gender, age and education so that only the latter were included in the final regression model. Specifically, internet use is known to be higher among younger, better educated patients 26 so it is perhaps not surprising that internet use, even though there are many excellent sites available, is not in itself an important factor in patient knowledge. Overall, the factors associated with disease related knowledge correspond closely to previous data on Irish patients, enhancing the validity of the questionnaire in different patient groups. 19 There are both limitations and strengths to the use of selfadministered questionnaires in studies such as ours. They can be associated with low response rates and there may be literacy issues associated with complex questionnaires in patients with low educational levels. Finally, it is not possible for patients to clarify the meaning of questions that may be ambiguous in the absence of an interviewer. We minimised the impact of these issues 27 by using a simple and standardised format throughout with unambiguous questions that have been validated in patients with diverse educational levels and that take little more than a minute to complete. 19 There are also strengths associated with this self-administered short knowledge survey, including the minimal cost of high volume data collection allied to the elimination of potential interviewer bias. Finally, as noted previously, 19 the questionnaire is relevant across different countries and cultures that have different literacy levels and diverse diagnostic and treatment algorithms since it asks questions only related to disease risk and severity, which remain constant within individual populations. These features may be especially important when multiple research groups conduct questionnaires or surveys across various linguistic cultures using different personnel as part of multinational studies.
Almost a quarter of our patients answered over half of the questions correctly. However, a further one quarter answered three or less correctly and it is clear that many Irish and German IBD patients know little about their particular disease. Does this really matter? Some researchers have indicated that education and knowledge may result in improved patient management, medication adherence, anxiety status and quality of life. 6, 7 In contrast, most have found no such association 11, 24, 28, 29 and it is even possible that some educational programs may decrease quality of life for IBD patients. 30 Although interesting, this latter finding does not afford a valid reason to keep patients in ignorance, but rather provides a challenge for pan-European IBD organisations and educators to provide patient information in a constructive, sympathetic and appropriate manner suitable to the individual's educational abilities and in a way which does not raise anxiety or diminish health related quality of life. Our data suggest few differences between German and Irish IBD patients with regard to knowledge of their disease. This research may be valuable because it establishes a simple and validated methodology for assessing disease related knowledge in IBD patients and provides a basis for assessing this knowledge across various population groups. Multinational 
